18 The bioactivity (antioxidant and cytotoxic activities) of the aqueous and methanolic 19 extracts of Arenaria montana L., a plant commonly used in Portuguese folk medicine, 20 was evaluated and compared. Furthermore, the phytochemical composition was 21 determined regarding hydrophilic (sugars, organic acids and phenolic compounds) and 22 33 34
lipophilic (fatty acids and tocopherols) compounds, in order to valorize this plant 23 material as a functional food/nutraceutical. Fructose, oxalic acid, methyl-luteolin 2''-O- 24 feruloylhexosyl-C-hexoside, α-tocopherol, and linoleic acid were the main individual 25 compounds found in A. montana. In general, the aqueous extract gave higher 26 antioxidant and cytotoxic activity than the methanolic extract; the latter showed activity 27 only against HeLa and HepG2 cell lines. Both aqueous and methanolic extracts showed 28 some hepatotoxicity but at higher doses than the ones active for tumor cell lines. 29 Moreover, the aqueous extract of A. montana may be used as a functional food or 30 nutraceutical due to the high antioxidant and cytotoxic activity, and to the presence of 31 bioactive compounds. As far as we know, this is the first report on phytochemical 32 composition and bioactivity of A. montana.
Introduction
most important antioxidants to combat oxidative stress, because they inhibit the 48 production of peroxyl radicals, protecting cells of oxidative damage to low density 49 lipoproteins, proteins and DNA, and of membrane degeneration due to peroxidation of 50 polyunsaturated fatty acids. 14, 15 Some organic acids are also excellent antioxidants; for 51 example, ascorbic acid, being a potent reducing agent, has the capacity to reduce the 52 most reactive species of oxygen and nitrogen protecting against lipid peroxidation. 16 53 The reducing sugars, due to the same capacity, could also display antioxidant activity. 17 54 Different health benefits of polyunsaturated fatty acids (PUFA) have also been 55 described. For example, it was reported that PUFA could be used to sensitize breast 56 cancer cell lines and mammary tumors to anticancer drugs, increasing survival and room temperature for 5 min, and then filtered under reduced pressure. The obtained 110 extract was frozen and lyophilized. 111 Methanolic and aqueous extracts were redissolved in i) methanol and water, 112 respectively (final concentration 2.5 mg/mL) for antioxidant activity evaluation, or ii) 113 water (final concentration 8 mg/mL) for cytotoxicity evaluation. The final solutions 114 were further diluted to different concentrations to be submitted to distinct bioactivity 115 evaluation in vitro assays. The results were expressed in i) EC 50 values (sample 116 concentration providing 50% of antioxidant activity or 0.5 of absorbance in the reducing 117 power assay) for antioxidant activity, or ii) GI 50 values (sample concentration that 118 inhibited 50% of the net cell growth) for cytotoxicity. Trolox and ellipticine were used 119 as positive controls in antioxidant and cytotoxic activity evaluation assays, respectively. Hepatotoxicity. A cell culture was prepared from a freshly harvested porcine liver 158 obtained from a local slaughter house, and it was designed as PLP2. Briefly, the liver tissues were rinsed in hank's balanced salt solution containing 100 U/mL penicillin, 100 160 µg/mL streptomycin and divided into 1×1 mm 3 explants. Some of these explants were 161 placed in 25 cm 2 tissue flasks in DMEM medium supplemented with 10% fetal bovine 162 serum, 2 mM nonessential amino acids and 100 U/mL penicillin, 100 mg/mL 163 streptomycin and incubated at 37 ºC with a humidified atmosphere containing 5% CO 2 . 164 The medium was changed every two days. Cultivation of the cells was continued with 165 direct monitoring every two to three days using a phase contrast microscope. Before Quantification was performed using the internal standard method and sugar contents 183 were further expressed in g per 100 g of dry weight (dw).
Organic acids. Organic acids were determined following a procedure previously described by the authors. 24 Composition in hydrophilic compounds 275 The chemical composition of the samples in sugars and organic acids was also analyzed 276 and the results are shown in Ten phenolic compounds were identified in the methanolic extract of A. montana 286 (flowers and leafy stems) being all of them flavone derivatives. The HPLC phenolic 287 profile recorded at 370 nm is shown in Figure 1 , and peak characteristics, identities and 288 quantification are presented in Table 3 . 289 Luteolin-6-C-glucoside (peak 3), and apigenin 6-C-glucoside (peak 6) were positively 290 identified according to their retention, mass and UV-vis characteristics by comparison 291 with commercial standards. 292 Peaks 2, 4 and 7 presented similar UV spectra as peak 6 with λ max at 336-338 nm, 293 suggesting that may derive from apigenin. All these peaks showed fragments ions at m/z 294 311 and 341, corresponding to the aglycone (apigenin) +41 mu and +71 mu, Composition in lipophilic compounds 374 The results of lipophilic compounds (fatty acids and tocopherols) are shown in Table 4 . 375 Up to 28 fatty acids were identified and quantified. can be used to delay rancidity in fatty materials in manufactured foods; they may also 387 reduce the effects of aging and help to prevent oxidative stress-related diseases such as 
